The key to the functioning of enterprises in today's market is the concept of flexibility, which is mainly associated with adapting to very dynamically changing customer requirements. The basis for this approach is, among others, the realisation of serial production, products created for the customer's order in the quantity and time defined in orders. The LEAN Managemnt and LEAN production approach is a solution dedicated to meeting market assumptions. The LEAN concept, which both in the organization of production and management is focused on dynamic response to changes in the environment. The term LEAN represents numerous improvements to the organization, tools and techniques used to reduce and eliminate individual processes (or parts thereof) that are unnecessary activities. The key to analysing entire processes and defining unnecessary activities is thorough observation and selection of dedicated solutions. In the set of LEAN tools, you can find a lot of possibilities, from organization of a workstation itself, to a thorough quantitative analysis of times and process sequences, from simple facilities to complex technological solutions. The article presents the results of the assembly process analysis, indicates the point of product differentiation (marking for the client) and presents the map of organizational and preparatory activities for this process. The presented results are part of the activities within organization of the LEAN approach, currently having priority for the Research entity organisation improvement team.
Introduction
The previous article entitled "LEAN Production issues in the organisation of the company -the first stage" presented the main assumptions and plans of the research entity in the field of implementation of LEAN solutions in serial production structures. Due to activity of the research entity in the automotive industry and establishing long-term cooperation with customers (automobile concerns), the main approach is product development and full identification of the product and the quality of individual processes. The company puts the main emphasis on cooperation with recipients and joint planning of new organizational solutions, in order to identify process changes about which the recipient must be informed. Therefore, the Team for Improvement changes was created within the structures of the company. It implements plans to improve manufacturing processes and the organisation of work stations. The presented considerations relate to one of the last stages of the assembly of a snap-in element of a security system dedicated to motor vehicles. The presented process analysis and proposed changes allowed to define the possibilities of limiting the process time and increase the efficiency of the position. Implementing of improvements of the enterprise in accordance with the concept of Lean Manufacturing requires in fact all available tools, methods or ideas that are offered in this area. Unitary changes in processes force changes in the subsequent stages of processes and the very organisation of the flow of product value (Womack and Jones, 2003; Czerska, 2014) .
Tools and techniques used in the process analysis
The essence of the SMED method is based on two main assumptions: 1 -external retooling -perform as many operations as possible outside the machine's work while it is still in operation. For example, if retooling involves exchanging a die or mould and requires heating it, pre-heating should be carried out directly before replacement. If it is necessary to replace the nozzles on the chassis and adjust them, the nozzle assembly and their adjustment should be performed on the spare chassis (during machine operation) so that the machine can only be stopped for a short time of replacing the entire equipped chassis; 2 -use "one-move" fixing where possible , using catches instead of screws or wing nuts, which will not require the use of a suitable key and speed up the tightening work (eg for fastening the cover, etc.) (Nowakowska-Grunt et al., 2005) . In order to increase the efficiency and productivity of the analysed production system in order to eliminate wastage expressed in time, the basic assumptions of the SMED method were used. The methodology directly related to the issues of retooling of machines and devices, with each change of production series. SMED is a theory and set of techniques that allow you to exchange tools and equipment settings in less than 10 minutes -in other words, in a single number of minutes (single-minute). However, it has been proven that its use leads to a dramatic reduction of machine replacement times in almost every analysed case (Ulewicz and Kucęba, 2016; Bortolotti et al., 2015) .
SMED's practical implementations face the barrier of operationalisation. The essence of the SMED method involves the use of a number of auxiliary methods and techniques. They can be divided into two groups: organisational and typically technical solutions aimed at changes in the design of re-equipped machines and devices. Among the most frequently used methodological solutions used in the improvement of the retooling process are: checklists, functional check, improvement of parts and machines transport, standardisation of operations, use of indirect fastening devices and improvement of storage and management of parts and tools (Czerska, 2014; Nowicka-Skowron and Ulewicz, 2016) .
The first step in the preparatory stage is to create a detailed description of the studied retooling process and to record carried out activities in the form of photos / videos. It is important for the film recording to have the function of measuring of elapsed time (timer), to record the process in its typical form -without any special preparations, to determine the time of the beginning and end of the retooling process. During registration, follow the employee performing their tasks, the only condition for stopping the recording process may be only the moments of scheduled breaks (i.e. breaks for a meal) each other break is recorded and included to the retooling process. The recording is only a documentation of the retooling process, it does not constitute grounds for criticising the person who is recorded and can not be used as material against an employee. The next step is the analysis of the recorded film carried out in the presence of its direct performers. During the projection all kinds of explanations and comments are collected from machine operators regarding the course of retooling and possible suggestions for organisational changes. In order to supplement the information gathered during meetings with operators, it is possible to use the rules of an anonymous questionnaire (however group work constituting the basis of LEAN analyses does not recommend the use of such solutions). During the examination of the process, it is also necessary to collect the data on duration of both the complete retooling and its individual components. For this purpose, chronometrical measurements should be made (Walczak, 2009; Kleszcz, 2018) 
Practical use of the SMED method
The production process is an area that gives a wide range of opportunities to eliminate quality problems as well as introduce organisational improvements and savings. The basic documents necessary to start the manufacturing process are workplace instructions, component lists and MTM analyses. This documentation is available at the workplace during the production of a given product, on the basis of which an operator prepares and performs technological operations. The assembly of the clasp which fastens the safety belt starts with checking the correctness of operation of the machines and devices available on the production line and necessary to complete the production order. This control is performed by Mistake Proofing control operations. The first element of the improvement actions was filming the process of replacing the lock head coding instrumentation. This film became the basis for the work of the retooling process improvement team, its analysis allowed to compile the times of subsequent operations in accordance with the guidelines for the current procedure of the process execution (table no. 1). The total time of retooling of the coding machine was 17.48 min. This retooling time creates a bottleneck in the production line. And the retooling operation of this workstation is performed averagely 4 times a day.
The second stage of improvement activities for retooling was the demacation of external and internal retooling. In the performed retooling only one operation is an external operation and the remaining ones require stopping the device. External retooling, i.e. that which can be done when the machine is in motion is: start-up of heating. On the other hand, internal retooling, i.e. operations that require stopping of the device, starts already at the stage of removing the encoder cover, which is imposed by the safety regulations. Other operations: undoing the screws which fix the cube with the code and removing the cube from the socket, disassembling the cube, changing the code, assembling the cube, fixing the cube in the socket, putting on the cover, code warming, are also performed while the machine is not in operation.
According to the schedule of the retooling process, the most time-consuming activity is heating the code (operation no. 9). The numbering device, which is responsible for heating the code is made of non-alloy steel, which causes its long heating up time. In addition, it has a quadruple fixing which is an additional difficulty during the assembly and disassembly of the element. These elements prolong the machine downtime and numerous fixing problems, which does not have a positive impact on the entire production. According to the assumptions of the SMED method, the working group assumes reducing the required retooling time to a period expressed in minutes with a one-digit value.
The first idea of improvements in the retooling process was the reduction of duration of the longest operation, i.e. the time of heating the code, for which the numbering device is responsible. Analysing all aspects of the retooling, it was concluded that the numbering device should be replaced and the method of its fixing should be changed. Quadruple fixing has been changed to one-sided fixing, which allowed faster replacement by shortening the time necessary for fixing. Another proposed solution was production of a numbering device from a different construction material. The new model of numbering device was made of brass, which shortened the time required to heat it.
The introduction of the proposed improvements made it possible to shorten the retooling time from 17.48 min to 10.48 min, thus time saving amounted to 7 minutes fo each of the necessary retoolings. Thanks to the use of a brass numbering device, it was possible to shorten the time of heating the code, which was undoubtedly the weakest point of the retooling process of the analysed device. Attention was also paid to the appropriate preparation of the necessary tools that are used during the retooling process. A "check list" was constructed, containing the necessary equipment prepared for use before stopping the device. Tools in accordance with the check list guidelines are delivered to a station together with a new code for the next production series. Due to the fact that the coder cover needs to be unscrewed, all subsequent operations are performed in a sequence that already progresses when the device is stopped. The solutions mentioned above are included in table no. 2. 
Summary and conclusion
The SMED method was used to improve the flexibility of the analysed production line. The main interest in the analysis was focused on the retooling operation of the machine coding the head of the installed lock. The retooling of the coding machine was a weak point on the PSA 11600 line, which was its bottleneck, which was escalated by the necessity of frequent retooling. Considering that the machine's retooling occurs four times a day, it generated a high cost of machine downtime. The total retooling time of the coding machine was 17 min 48 seconds. The application of the improvement proposals resulted in a reduction of the machine's downtime to 10 minutes and 32 seconds. By reducing the retooling time by more than 7 minutes, the retooling time was improved by 41%, which resulted in limiting the bottleneck of the assembly process. The obtained result also signif-icantly influenced the improvement of the overall machine performance and its efficiency.
Shortening the retooling time of the analysed machine was achieved by introduction of the following changes:
• Replacement of the numbering device made of non-alloy steel, of which heating time was 10-11 min, with brass numbering device, which requires only 4 minutes to heat to the assumed level. The design change saved the process time by 7 minutes. • The use of quick fasteners in exchange for screws securing the cover of the machine which codes the lock head, of which unscrewing and tightening during retooling was quite troublesome. Thanks to this change, a total of 30 seconds was saved on average, but also troublesome fastenings that required improvement and adjustment of even tightening.
• Replacement of the cover with standard openings, causing too long assembly and disassembly of the cover, with the cover with pear-shaped openings. Thanks to this change, 16 seconds were saved. Summing up the profits obtained from shortening the retooling time using the SMED method, it can be safely stated that the changes brought significant savings, both in terms of time and organisation. This improvement can also be used in other assembly lines of the analysed company. Thanks to the introduced changes in the lock assembly line, the production is more flexible and adapted to the customer's needs, whereas the machine coding the head of the lock is used to a much greater extent. The introduction of SMED method solutions has streamlined the production process, without the need for significant investment expenditures.
The SMED method is directly related to the concept of flexible production systems. Fast retooling of machines allows for scheduling of production in compliance with current needs according to orders. The particular significance of the method is the improvement of efficiency of the machines producing short manufacturing series. The SMED method is a scientific approach that is applicable in all enterprises with regard to universal machines.
By analysing and controlling, and thus controlling the production process (at each stage), the company becomes a predictable business partner. For there is a certainty that a properly controlled process will ensure the desired products in the shortest time and of adequate quality, and, what is important, according to the previously estimated schedule. On the other hand, the current and accurate analysis of the process control allows to detect possible irregularities in the production process. Detection of disturbances allows to initiate procedures which streamline and improve the production process. The analysed company applies the philosophy of continuous improvement according to the principles of Kaizen, constantly improves and controls processes to make them more smooth and flexible, and thus maintains a high reputation and position on the market.
